Identification and characterization of Populus microRNAs in response to plant growth-promoting endophytic Streptomyces sp. SSD49.
Endophytic Streptomyces sp. SSD49 inhibited eight pathogens, including the human opportunistic pathogenic microorganisms, the plant pathogenic fungi and bacteria. The growth of soybeans, tomatoes, peppers and Populus tomentosa seedings inoculated with SSD49 are remarkably promoted. Here, we constructed two P. tomentosa seedling microRNA (miRNA) libraries inoculated with (PS30d) and without SSD49 (PC30d) to explore the molecular regulatory roles in the plant response to the beneficial bacteria. Totals of 314 known and 144 novel miRNAs were identified, among which 27 known and 11 novel miRNA had significantly different expression. The targets of up-regulated miR160, miR156, ptc114 and down-regulated miR319 and other differential expressed miRNAs primarily regulated genes encoding transcription factors (auxin response factor, small auxin-up RNA, and GRAS proteins), disease resistance proteins, phytohormone oxidase, and response regulators, which could promote plant growth, influence disease resistance and miRNA biosynthesis in P. tomentosa. This is the first report on the genome-wide identification of biocontrol endophytic Streptomyces inoculation-responsive miRNAs using small RNA sequencing in P. tomentosa and these findings provide new insight into understanding the biocontrol effects of endophytic Streptomyces.